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57) ABSTRACT 

A resin molded CCD package and a method for preparing 
the CCD package by employing a transfer molding using a 
low-priced plastic material having a good moldability. This 
package comprises a semiconductor chip as a CCD, a lead 
frame being integrally provided with a paddle and a plurality 
of leads, a film wall being attached to an upper surface of the 
semiconductor chip such that it surrounds a light reception 
region of the semiconductor chip, a glass lid for sealing the 
light reception region and transmitting an outside light to the 
region, a plurality of metal wires for electrically connecting 
a plurality of bond pads of the semiconductor chip to 
individual inner leads of the lead frame, and a mold resin 
package body for hermetically sealing a predetermined part 
including the semiconductor chip and the inner leads, both 
being wire-bonded to each other. The present invention 
simplifies the preparation process of the CCD package, 
reduces the preparation cost and achieves the recent trend of 
compactness and requirement of mass production of the 
CCD package. 

4 Claims, 3 Drawing Sheets 
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FIG. 1 
PRIOR ART 
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RESIN MOLDED CHARGE COUPLED 
DEVICE PACKAGE AND METHOD FOR 

PREPARATION THEREOF 

This is continuation-in-part of Ser. No. 08/053,534 filed 
on Apr. 29, 1993 now abandoned. 

FIELD OF THE INVENTION 

The present invention relates in general to a charge 
coupled device (CCD) package as an optical element used in 
a VCR system integrated with camera, so-called a cam 
corder, and more particularly to a resin molded CCD pack 
age and a method for preparing such by employing a transfer 
molding using a low-priced plastic material having a good 
moldability, thereby simplifying the preparation process, 
reducing the preparation cost and achieving the recent trend 
of compactness and requirement of mass production of the 
CCD package. 

DESCRIPTION OF THE PRIOR ART 

With reference to FIG. 1, there is shown a representative 
embodiment of a known CCD package in sectional view. 
As shown in this drawing, the known CCD comprises a 

package body 11 including a cavity region 11a having a 
large rectangular cavity and a small rectangular cavity, the 
latter being formed inside the former. The package body 11 
also encloses a plurality of metal lead fingers 16 which are 
provided at opposite sides of the small cavity of the cavity 
region 11a as being exposed to a bottom surface of the large 
cavity at an end thereof and to the outer wall of the body 11 
at the other end thereof. The plurality of lead fingers 16 are 
electrically connected, at the other ends exposed to the outer 
wall of the body 11, to individual out leads 12 which are in 
turn brazed to the outer walls of the body 11 by a brazing 
metal 12'. A semiconductor chip 13, having a light reception 
region 13a at the upper center, is positioned in the small 
cavity of the cavity region 11a in such a manner that it is 
attached to the bottom center of the small cavity and its chip 
pads are connected to the plurality of the lead fingers 16 by 
individual wires 15 by wire bonding. In addition, the cavity 
region 11a is covered with a glass lid 14 which is attached 
to the upper surface of the body 11 to seal the cavity region 
11a and to allow the outside light to be transmitted to the 
light reception region 13a of the chip 13. 

Here, the contact part between the glass lid 14 and the 
upper surface of the package body 11 is sealed by applying 
a sealant 17 having a low melting point. Also, it is preferred 
to use a glass having a refractive index of about 1.5 and a 
transmissivity of not lower than 90% as the glass lid 14. 
The above CCD package is generally used as an optical 

element of the camcorders as being mounted on a circuit 
board (not shown) in a lead insert mounting such that its out 
leads 12 are connected to a signal processing circuit of the 
board. 

In application, the glass lid 14 transmits an outside light 
or an optical image light to the light reception region 13a of 
the semiconductor chip 13 wherein the image light is in turn 
converted to an electric signal. This electric signal is out 
putted to the signal processing circuit through the chip pads 
of the semiconductor chip 13, the wires 15, the lead fingers 
16 and the out leads 12 in series. Otherwise stated, the 
known CCD package converts the optical image from the 
camera of the camcorder to the electric image signal which 
is to be processed by the signal processing circuit. 
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2 
A preparation process for the known CCD package gen 

erally comprises several steps, i.e., a package body prepa 
ration step, a die attaching step, a wire bonding step and a 
cavity sealing step, said steps being carried out in series. The 
package body preparation step provides, using a ceramic 
material, the package body 11 having the cavity region 11a 
and enclosing the plurality of lead fingers 16. The die 
attaching step is adapted for attaching the semiconductor 
chip 13, which is provided by sawing the wafer, to the cavity 
region 11a of the body 11. The wire bonding step is carried 
out to electrically connect the chip pads of the semiconduc 
tor chip 13 to the plurality of lead fingers 16 by bonding 
individual wires 15 to the chip pad and the lead fingers 16. 
In the cavity sealing step, the glass lid 14 is attached to the 
upper surface of the body 11 so as to cover and seal the 
cavity region 11a of the body 11, the sealing of the cavity 
region 11a being achieved by using the low melting point 
sealant 17 applied to the contact surface between the two 
members 11 and 14. 

However, the method for preparation of the known CCD 
package has a disadvantage caused by the construction of 
the CCD package. That is, since it is required to provide the 
package body 11 made of a ceramic material and enclosing 
the plurality of metal lead fingers 16, the preparation process 
of the CCD package necessarily includes a green tape 
forming step and a screen printing step which are adapted for 
forming and arranging the lead fingers 16 by using alumina 
or the raw material of the fingers 16. The green tape forming 
step and the screen printing step along with a firing step, said 
firing step adapted for firing the multi-layered ceramic body 
11, cause the preparation process of the CCD package to be 
very complex. Additionally, the brazing for attaching the 
plurality of out leads 12 to the outer wall of the body 11 
makes the complexity of the preparation process even 
worse. Such a complex method for preparation of the CCD 
package involves additional capital investment, and further 
more, it is not suitable for mass production of the CCD 
package as well as a small quantity production for devel 
opment of the CCD package. Another disadvantage of the 
known CCD package is resided in that the recent trend of 
compactness of the CCD package has not been achieved. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a resin molded CCD package and a method for 
preparing such a CCD package by employing, like the 
conventional semiconductor package, a transfer molding 
using a low-priced plastic material having a good moldabil 
ity, thereby simplifying the preparation process of the CCD 
package, reducing the preparation cost and achieving the 
recent trend of compactness and requirements of mass 
production of the CCD package. 

In one aspect, the present invention provides a resin 
molded CCD package comprising: a semiconductor chip as 
a charge coupled device, said chip having a plurality of bond 
pads and a light reception region thereon; a lead frame being 
integrally provided with a paddle and a plurality of leads, 
said paddle being adapted for mounting said semiconductor 
chip thereon and said lead each comprising an inner lead and 
an outer lead; a film wall being attached to an upper surface 
of said semiconductor chip such that it surrounds the light 
reception of said semiconductor chip, said film wall having 
a predetermined height; a glass lid for sealing said light 
reception region and transmitting an outside light to said 
light reception region, said glass lid being attached to an 
upper end of said film wall; a plurality of metal wires for 
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electrically connecting said bond pads of the semiconductor 
chip to individual inner leads of said lead frame; and a mold 
resin package body for hermetically sealing a predetermined 
part including said semiconductor chip and said inner leads 
being wire-bonded to said semiconductor chip. 

In another aspect, the present invention provides a method 
for preparation of the resin molded CCD package compris 
ing: a die attaching step for attaching a plurality of semi 
conductor chips provided by sawing a wafer to individual 
paddles of a lead frame; a film attaching step for attaching 
an insulating film wall having a predetermined height to an 
upper surface of each of said semiconductor chips such that 
said insulating film wall surrounds a light reception region 
of said semiconductor chip; a glass attaching step for 
attaching a glass lid to an upper end of said film wall, said 
glass lid being adapted to transmit an outside light to said 
light reception region; a curing step for curing said film wall 
so as to completely bond said glass lid to said upper end of 
the film wall and to seal said light reception region of the 
semiconductor chip; a wire bonding step for electrically 
connecting said semiconductor chip to individual inner leads 
of said lead frame by using individual metal wires; a 
molding step for providing a package body by a transfer 
molding using a mold resin, said package body hermetically 
sealing a predetermined part including said semiconductor 
chip and said inner leads being wire-bonded to said semi 
conductor chip; and a trimming and forming step for cutting 
off dam bars connecting leads of said lead frame to each 
other, and separating the CCD packages from each other, 
and bending out leads of said leads to have a predetermined 
bent shape. 

In another embodiment, adhesive layers or tape are dis 
posed between the film wall and both the glass lid and chip 
for improvements in the device and the method of making. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and other advan 
tages of the present invention will be more clearly under 
stood from the following detailed description taken in con 
junction with the accompanying drawings, in which: 

FIG. 1 is a vertical sectional view of a known CCD 
package; 

FIGS. 2 and 3 show an embodiment of a resin molded 
CCD package according to the present invention, respec 
tively, wherein; 

FIG. 2 is a vertical sectional view; 
FIG. 3 is a transverse sectional view; 
FIG. 4 is a flow diagram of the preparation process for the 

resin molded CCD package of the present invention; and 
FIG. 5 is a vertical sectional view of another embodiment 

of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIGS. 2 and 3, a preferred embodiment 
of a resin molded CCD package of this invention is shown 
in a vertical sectional view and a transverse sectional view, 
respectively. As depicted in these drawings, the CCD pack 
age includes a semiconductor chip 1 provided with a plu 
rality of bond pads 1a, which are arranged at opposite sides 
of the chip 1, and having a light reception region 1b at its 
upper center. The CCD package further includes a lead 
frame, which is integrally provided with a paddle 2 for 
mounting the semiconductor chip 1 thereon and a plurality 
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4. 
of leads 3, said leads 3 each comprising an inner lead3a and 
an out lead3b. A window frame shaped film wall 4 having 
a predetermined height is attached to the upper surface of the 
semiconductor chip 1 such that it rectangularly surrounds 
the light reception region 1b or the chip 1. The light 
reception region 1b is also covered with a glass lid 5 which 
is attached to the upper end of the film wall 4 such that it 
seals the region 1b and transmits an outside light to the 
region 1b. The bond pads 1a of the semiconductor chip 1 are 
electrically connected to the inner leads 3a of the leads 3 
through a plurality of metal wires 6, respectively. As best 
seen in FIG. 2, the package body of the CCD package 
comprises a mold resin body 7 provided as a result of 
transfer molding of a mold resin in such a manner that the 
body 7 encloses the wire bonded semiconductor chip 1 and 
the inner leads 3a, and allows the upper surface of the glass 
lid 5 to be exposed to the outside. 
The semiconductor chip 1 is bonded to the paddle 2 of the 

lead frame by using an epoxy or polyimide adhesive 8. The 
lead frame of this invention comprises a metal lead frame 
which has been used in the conventional semiconductor 
packages molded by a plastic material. 

In addition, the window frame shaped film wall 4, having 
the predetermined height and preferably comprising a ther 
mosetting polymer insulating film having adhesion at its 
opposite said surfaces, is attached to the upper surface of the 
semiconductor chip 1 such that there is provided a prede 
termined space between the glass lid 5 and the light recep 
tion region 1b of the chip 1. In attaching the film wall 4 to 
the chip 1, please be careful of the bond pads 1a of the chip 
1 not being covered with the film wall 4. 
The glass lid 5, being tightly attached on the upper end of 

the window frame shaped film wall 4 to seal the light 
reception region 1b of the chip 1 and to transmit the outside 
light or the image light to the region 1b, is constructed using 
a high transparent glass having a refractive index of about 
1.5 and a transmissivity of not lower than 90%. 

In molding the package body 7 using the mold resin, it is 
preferred to let the upper surface of the mold resin package 
body 7 level with the upper surface of the glass lid 5 such 
that the upper surface of the lid 5 is exposed to the outside. 
This package body 7 is formed by employing a transfer 
molding using a mold press in the same manner as the 
conventional plastic semiconductor packages. 

Turning to FIG. 4, there is shown a flow diagram of the 
preparation process for the resin molded CCD package of 
this invention. As depicted in this flow diagram, the CCD 
package of this invention is prepared by a process compris 
ing a series of several steps, i.e., a wafer preparing step, a 
sawing step, a die bonding step, a film attaching step, a glass 
attaching step, a curing step, a wire bonding step, a molding 
step and a trimming & forming step. 

FIG. 5 shows another embodiment of the invention at both 
surfaces thereof. That is, the film wall 4 is provided with 
adhesive layers or tape to improve the bonding force 
between the film wall 4 and the charge coupled device 1 and 
between the film wall 4 and the glass lid 5. The film wall 4 
consists of a polyimide layer 4a and upper and lower 
adhesive layers 4b and 4c formed on upper and lower 
surfaces of the polyimide layer 4a, respectively. The adhe 
sive layers or tape can be any type known in the art for use 
in electronic devices. 

If described in detail, the wafer obtained from the wafer 
preparing step is divided into a plurality of semiconductor 
chips 1 having a predetermined size through the sawing step. 
The semiconductor chips 1 are then attached to individual 
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paddles 2 of the lead frame by using the adhesive 8 in the die 
attaching step. In the succeeding film attaching step, the 
window frame shaped film wall 4 made of the thermosetting 
polymer insulating film to have the predetermined height is 
attached to the upper surface of each of the semiconductor 
chips 1 such that it surrounds the light reception region 1b 
and does not cover the bond pads 1a of the chip 1. 

Thereafter, the glass attaching step is carried out to attach 
the glass lid 5, which is to seal the light reception region 1b 
of the chip 1 and the transmit the outside light to the region 
1b, to the upper end of the film wall 4. The glass lid 5 is in 
turn cured at a temperature of about 150° C. for about 1 hour 
in the curing step so that it is completely bonded to the upper 
end of the wall 4. The wire bonding step is, thereafter, 
carried out to electrically connect the bond pads 1a of the 
semiconductor chip 1 to individual inner leads 3a of the lead 
frame by using individual metal wires 6. 

Sequentially, the result assembly is subject to the molding 
step. In this molding step, the transfer molding employing 
the mold press is carried out to provide, using the mold resin, 
the mold resin package body 7 which encloses the wire 
bonded semiconductor chip 1 as well as the inner leads 3a 
of the lead frame. Thereafter, the dampers (not shown) 
connecting the leads 3 of the lead frame to each other are cut 
off in the trimming step and, as a result, causes the CCD 
packages to be separated from each other. This trimming 
step is followed by the forming step wherein the protruded 
out leads 3b of each CCD package are bent to have a 
predetermined bent shape. 

If briefly described, the above method for preparation of 
the resin molded CCD package includes the same steps as 
those of the conventional method for preparation of the 
known plastic packages except addition of the film attaching 
step and the glass attaching step. This method achieves mass 
production of the CCD packages as well as the recent trend 
of compactness of the CCD package. 
As described above, the presentinvention provides a resin 

molded CCD package provided with a mold resin package 
body prepared by a transfer molding using a mold resin like 
the conventional plastic packages, thereby achieving the 
recent trend of compactness of the CCD package. The 
present invention also provides a method for preparation of 
the CCD package which is simplified and reduced in its 
processing time as well as the preparation cost thanking for 
the simple construction of the package. This method is also 
suitable for mass production of the CCD package. 

Another advantage of the resin molded CCD package of 
this invention is resided in that the forming type of the out 
leads of the leads can be changed as required, thereby 
providing several types of CCD packages. Otherwise stated, 
differently from the known CCD package where the out 
leads are brazed to the outer wall of the package body to 
cause the package to be mounted on the circuit board only 
in the lead insert mounting, the CCD package of this 
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6 
invention having the same shape as the conventional semi 
conductor package can be mounted on the circuit board in 
surface mounting as well as in the lead insert mounting 
owing to the possibility of optional forming of the out leads. 

Although the preferred embodiments of the present inven 
tion have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 

I claim: 
1. A resin molded charge coupled device package com 

prising: 
a charge coupled device, said charge coupled device 

having a plurality of bond pads and a light reception 
region thereon; 

a lead frame being integrally provided with a paddle and 
a plurality of leads, said paddle being adapted for 
mounting said charge coupled device thereon and said 
leads each comprising an inner lead and an outer lead; 

a film wall having a polyimide layer and upper and lower 
adhesive layers formed on upper and lower surfaces of 
said polyimide layer, respectively, said lower adhesive 
layer being attached to an upper surface of said charge 
coupled device for providing a bonding force between 
said polyimide layer and said charge coupled device, 
said film wall being attached between said bond pads 
and said light reception region of said charge coupled 
device such that it surrounds the light reception region 
of said charge coupled device, said film wall having a 
predetermined height; 

a glass lid for sealing said light reception region and 
transmitting an outside light to said light reception 
region, said glass lid being attached to said upper 
adhesive layer of said film wall; 

a plurality of metal wires for electrically connecting said 
bond pads of the charge coupled device to individual 
inner leads of said lead frame; and 

a mold resin package body for hermetically sealing said 
charge coupled device and said inner leads being wire 
bonded to said charge coupled device up to a side 
surface of the glass lid. 

2. The resin molded charge coupled device package of 
claim 1, wherein said film wall includes an insulating 
thermosetting polymer. 

3. The resin molded charge coupled device package of 
claim 1, wherein said glass lid has a refractive index of about 
1.5 and a transmissivity of not lower than 90%. 

4. The resin molded charge coupled device package of 
claim2, wherein said glass lid has arefractive index of about 
1.5 and a transmissivity of not lower than 90%. 
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